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doi:10.1016/j.kjms.2011.10.024Abstract Posterior urethral distraction injury following major pelvic trauma is a surgical
challenge. Although rarely seen, cases of failure after formal urethral reconstruction are even
more problematic. We adapted the concept of augmented free buccal mucosal grafts, which
have been successful in anterior urethroplasty, for repairing the posterior urethra in these rare
cases with the aim of reducing the likelihood of penile chordee postoperatively. During 2007e
2009, four patients were candidates for the proposed procedure because they had received
formal transperineal urethral reconstruction but were unable to urinate through the urethra.
The urethra was approached transperineally and opened in the midline, rather than divided.
Buccal mucosal grafts of an appropriate size were placed in the created urethral groove from
4- to 8 o’clock in the lithotomy view. After the procedure, the urethral catheter was kept for 3
weeks. All patients voided through the urethra after the procedure. The maximal postopera-
tive urinary flow rates were between 12e15 ml/seconds in all cases for a follow-up period
of 18e30 months. The recurrence rate was 50% (2/4). Recurrent strictures were minor, and
they showed a web-like stricture ring near the suture line. Restricture within 6 months of
surgery responded well to endoscopic internal urethrotomy plus dilatations. In conclusion,
without further compromising urethral length, reoperative posterior urethroplasty with the
inlay grafting technique can be considered in selective cases.
Copyright ª 2012, Elsevier Taiwan LLC. All rights reserved.Introduction
Posterior urethral-distraction defect (also known as poste-
rior urethral stricture) can occur after an extensive pelvic
fracture or after radical prostatectomy [1]. The goldffice, 325, Section 2, Cheng-
an.
du.tw (T.-L. Cha).
vier Taiwan LLC. All rights reservstandard for repairing this type of urethral injury is
a posterior urethroplasty, which involves removing all of
the scarred tissues and performing a concurrent primary
end-to-end bulboprostatic anastomosis. Salvage reopera-
tion has been suggested in the case of procedure failure [2].
However, studies on other reoperative methods have been
limited [3], and graft-based repair is rarely considered. A
report by Webster and colleagues described successful
substitutional urethroplasty with either a one-stage tubeded.
Figure 1. The buccal mucosal graft was placed between the
prostatic urethra and proximal bulbar urethra. The graft area
covered the lower one-third of the urethral lumen.
Figure 2. Lithotomy view of the operative field. The urethra
was opened longitudinally and the opened urethra along with
corpus spongiosum were retracted (white arrow) to gain access
to the membranous urethra; the buccal graft (black arrow) was
placed inlay to the newly created urethral groove (graft fixed
between asterisks).
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in selected cases [4]. Although the free oral mucosal graft
is becoming the mainstream choice as a substitution graft
for anterior urethroplasty, it has not yet been applied to
repairing the posterior urethra [5]. To our knowledge, oral
mucosal grafts have been successful in repairing anterior
urethral strictures, but have never been used for posterior
urethral strictures because the membranous urethra cannot
be circumferentially reconstructed with free grafts.
In this study, we developed a novel concept for reo-
perative posterior urethroplasty by placing a free buccal
mucosal graft into the restrictured part of the urethra. This
viable graft functioned as a soft carpet within the urethra
and allowed the outflow of urine, preventing repeated
urinary obstructions. This technique was expected to have
the advantage of decreased need for urethral dissection
and manipulation, and it was extremely helpful in cases
when the compromised residual length of the urethra was
a major concern.
Methods
A retrospective chart review was performed on patient data
collected at our institute between 2007 and 2009.
Patient selection
Patients (N Z 4) were suggested for buccal inlay posterior
urethroplasty if they had received at least one unsuccessful
open transperineal urethral reconstruction for posterior
urethral distraction injury, which was universally the result
of pelvic fracture-associated trauma. A failed procedure
was defined as a need for long-term urinary diversion with
a suprapubic cystostomy tube and persistent urethral
obstruction, or occurred too often (specifically more than
once a week) for the patient to void through the urethra
after previous reconstruction and serial salvage procedures.
Before the operation, all patients were evaluated by
physical examination, with the focus on the severity of
spongiofibrosis near the perineum, and a combined
antegrade-retrograde urethrography to assess the length of
the stricture. Fibroptic cystourethroscopy was routinely
done under local anesthesia to confirm the location and
severity of the scarred, narrowed urethral lumen. Urody-
namic studies, such as pressure-flow studies, were not
routinely done in ambulatory patients. Erectile function
was recorded by standard questionnaires [6] at the preop-
erative and postoperative follow-up periods.
Before buccal graft urethroplasty, patients were informed
of all possible complications, with the emphasis on possible
chronic leg pain from prolonged surgical time, and they were
told to expect a short period of oral discomfort at the graft
harvest site. Patients were also told minor recurrences might
occur following the procedure and could be managed by
endoscopic treatment.
Procedure
The patient was prepared with overnight fasting and
enema. Preoperative single-dose cephalosporin was given
in the operating room. Under general anesthesia with oralendotracheal intubation, the patient was placed in an
exaggerated lithotomy position. The lower abdominal area
and perineal region were sterilized and draped using stan-
dard methods. The patient’s mouth was sterilized with
povidone-iodine and draped for graft harvest.
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incision, which usually extended from the lower scrotum to
approximately 1 cm above the anus. The lower half of the
penile-bulbar urethra was skeletonized, usually by sharp
dissection. The urethra was opened longitudinally to the
most dependent part of the bulbar urethra and both flaps
were retracted outward with traction sutures to provide
a view of the strictured area. At this step, the proximal
urethral lumen was identified with the aid of a metallic
sound pushing through the suprapubic cystostomy. At this
point, the strictured length was precisely evaluated using
direct visualization and cystoscopic examination. Because
of previous anastomosis, the residual stricture was usually
short and located deeply under the pubic bone.
We then made deep urethrotomy incisions in the 4- and 8
o’clock directions from the strictured urethra. Pre-existing
scars between the urethrotomy lines were removed if
possible. Care was taken to ensure the most proximal part
of the urethrotomy almost reached the verumontanum. A
groove-like area in the urethra was created for grafting
(Fig. 1). We took an appropriately sized buccal mucosal
graft using techniques described in the literature. The graft
was trimmed to a rhomboid-shape for inlay grafting to the
created urethral groove between the 4- and 8 o’clock
incisions. Interrupted sutures of 5-0 polydioxanone were
used to fix the graft (Fig. 2), and the bulbar urethra was
closed after anastomosis. We usually employed a small
suction drain for 3 days and a 16 Fr. Foley catheter for 3Figure 3. Serial retrograde urethrograms in a man aged 24 year
weeks after first primary posterior urethroplasty, the realignmen
persisted, even after various attempts; (D) 3 months after buccal m
but still patent.weeks after the procedure. The urethral catheter was
removed when no leakage was detected by retrograde
urethrography on the designated dates (Fig. 3). The follow-
up included uroflowmetry and cystoscopy at 3 months,
6 months, and 1 year, then yearly thereafter, or at the
onset of obstructive voiding symptoms.Results
The mean operative time was 3.5 hours. One patient
required a blood transfusion during surgery. The length of
hospital stay ranged from 3 to 5 days. All patients (n Z 4)
returned to spontaneous voiding through the urethra after
the procedure. The postoperative maximal urinary flow
rates were 12e15 ml/seconds in all cases with a follow-up
period of 18e30 months. Patients were satisfied with the
voiding caliber. The recurrence rate was 50% (2/4).
Recurrent strictures were minor, with a web-like stricture
ring near the suture line, and they were managed within 6
months of surgery by additional endoscopic internal ure-
throtomy plus dilatations. No recurrences were observed
beyond 6 months and up to 30 months after surgery
(Table 1). No complications of oral pain, wound infection,
deterioration of erectile function, exacerbation of chor-
dee, or graft loss occurred. One patient suffered from
prolonged unilateral leg pain up to 3 months after
surgery.s. (A) posterior urethral distraction defect before repair; (B) 2
t seemed well; (C) rapid recurrence of obliterative stricture
ucosal posterior urethroplasty, the urethral lumen was not wide
Table 1 Summary of patients receiving inlay buccal graft reoperative posterior urethroplasty.
Age
(yr)
Length
(cm)
Previous surgeries Outcome Follow-up (mo)
28 3 Open reconstruction, urolume implant,
laser urethrotomy, DVIUs (>10 times)
Dilatations every month, up to
6 months postop; Qmax: 14 ml/s
26
21 4 Open reconstruction, DVIUs (>10 times) Addition DIVU twice; Qmax: 12 ml/s 18
24 2 Open reconstruction (2) Qmax: 15 ml/s 30
52 2.5 Open reconstruction, DVIUs (>10 times) Qmax: 14 ml/s 18
DVIU Z direct-visual internal urethrotomy; Qmax Z maximal urinary flow rate.
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Both flaps and buccal mucosa grafts have been used to repair
complex urethral strictures that cannot be treated with
excision and primary end-to-end anastomosis. However,
free buccal mucosal graft urethroplasty has become more
popular over the past decade because of more acceptable
results, and relatively simple surgical techniques [7]. The
graft can be placed in the urethra by different methods with
success rates of approximately 85% for repairing anterior
urethral strictures, according to Barbagli and colleagues [8].
Buccal mucosal grafts have not previously been used to
repair a posterior urethral stricture.
The gold standard for treating posterior urethral
distraction defects is primary end-to-end reanastomosis.
This procedure consists of complete excision of scarred
tissues, fixation of healthy mucosa at the two urethral ends,
and creation of a tension-free anastomosis. The overall
success rate is quite high (more than 90%) if the procedure
is done properly by an experience surgeon [9].
A study by Koraitim suggests failed cases after posterior
urethroplasties often result from inadequate excision of the
scars and/or tension on the bulboprostatic anastomosis [9].
In reoperative cases, when primary end-to-end anastomosis
is desired, surgeons inevitably place more tension on the
anastomosis because an additional length of urethra must
be excised. In our opinion, this may cause significant
penile ventral curvature after the procedure, and it may
contribute to the elevated failure rate of the urethroplasty.
Nonetheless, a recent report by Gupta and others showed
comparable and good results in reoperative cases of
posterior urethroplasty [3]. That report did not address the
issue of penile curvature.
A literature search showed tubularized bladder mucosal
grafts and island skin tube from the perineum-scrotal
region have been attempted with variable success rates
and in very limited cases [4,10,11]. We concur that only
a very few patients require a urethral substitution for
posterior urethroplasty.
The basic concept of our procedure came from reports in
the current ventral buccal urethroplasty procedure for
bulbar urethral strictures, where excising the entire stric-
tured segment was unnecessary [12]. Rather, the stricture
can be opened, and a viable graft patched on the defect.
As a result, the strictured segment is widened by the
augmentated soft graft. We employed this concept, chal-
lenging the traditional method for repairing posterior
urethral distraction defects. Ideally, surgeons place a graft
only to widen the urethral lumen. Without further resectionof the urethra, anastomotic tension will not be a problem,
and the incidence of chordee can be minimized.
Regarding the limitation for this operation method, there
are a few prerequisites. All patients should receive formal
end-to-end reconstructions, whenever possible, before
choosing our proposed technique. We do not recommend
using this technique in fresh cases, in whom a standard
anastomotic urethroplasty has never been attempted
before. Patients with an unstable pelvic fracture should not
receive this type of surgery because extended lithotomy
position is generally required. Surgeons without training or
experience with posterior urethroplasties are not advised to
perform this surgery because injury to the rectum or other
organs may occur.
Although a maximal flow rate of less than 15 ml/seconds
was usually considered obstructive, such a voiding pattern
was satisfactory according to the patients themselves.
Beside, the reserved function of urinary bladder following
extensive pelvic fracture may contribute to the uro-
flowmetry findings. Recurrences in our series could be the
result of early catheter removal or incomplete repair of the
stricture. It was reasonable for longer stricture to recur
because our proposed technique solved only one-third of
the strictured lumen. With this method, we emphasize that
the strictured region was only widened, rather than
completely excised. Recurrences after our procedure were
mostly noted at the sutured line, where stitches were
incompletely absorbed at the time of re-evaluation.
According to our limited experience, recurrences can be
managed by a few additional dilatations, and the clinical
response was usually quite successful.
Conclusions
Reoperative posterior urethroplasty is a challenging proce-
dure formost surgeons. The inlay grafting technique offers an
acceptable result for this situation without further compro-
mising urethral length, thus preventing chordee formation.
This technique can be considered especially when post-
operative chordee is expected in the reoperative patients.References
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